
















































Microstructure and Mechanical Strength of Partially Stabilized Zirconia Sintered with  
Domestic Microwave Oven
Satoru FUJITSU*
 Partially stabilized zirconia (PSZ) powders were fully densified by microwave heating using a microwave oven.  The 
pressed powder compacts of PSZ were sandwiched between two ZnO-MnO2-Al2O3 (ZMA)ceramic plates acting as 
pre-heaters in the microwave oven and put in the oven.  PSZ ceramics fabricated with the microwave oven for 16 min 
exhibited a density of 5.94 g/cm3, which is approximately equal to the density of bodies sintered at 1350℃ for 4 h or at 
1400℃ for 16 min by the conventional furnace method.  The PSZ pellet pre-heated by the ZMA ceramics more easily 
absorbed the microwave energy and self-heated to a higher temperature.  The microwave heating enhanced not only 





























































































Fig.2  Achieved temperature (T) for only ZMA couple ( ), 
for MA-PSZ-ZMA assembly ( ) and the resulting 
density of PSZ ( ) (d) over the operating time of the 
microwave oven.
Fig.3   Density of PSZ (d) sintered by the conventional 
furnace method for 4 h ( ) and 16 min ( ). 
Dot line indicates the density of the specimen sintered 









































Fig.4  The microstructures for fracture surfaces of PSZ 
sintered by the mictrowave oven for 20 min (a) and 



















Fig.5  PSZ and alumina pellets heated by a furnace at 1200℃ 
(a), quickly moved into the microwave oven and 10 
min driving (b).
Fig.6  Density(d) and bending strength (σ)for the specimens 
prepared by the conventional furnace method at 1500℃ 
for4 h ( ) and 16 min ( ) and by the microwave oven 
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